Introduction {#S0001}
============

Function dyspepsia (FD) is highly prevalent all over the world \[[@CIT0001], [@CIT0002]\]. A previous study found that middle-aged and elderly people were prone to suffer from FD \[[@CIT0003]\]. Although FD rarely affects patient mortality \[[@CIT0004]\], it can have a bad impact on the quality of patients' lives \[[@CIT0005]\]. However, there is a lack of available and effective treatment for the disease \[[@CIT0006]\]. The symptoms may cause patients to suffer from anxiety and depression \[[@CIT0007]\], then they may spend additional health care costs on their dyspepsia symptoms \[[@CIT0008], [@CIT0009]\], and they may have trouble in learning and working.

The mechanism of FD is not exactly clear, and it may be caused by motility disorders, visceral hypersensitivity, acid disorders, *Helicobacter pylori* infection, allergic disorders, psychosocial factors, and so on. Psychosocial disorders have a significant effect on FD \[[@CIT0010]\]. Previous reports have confirmed that psychosocial stressors have affected FD symptoms \[[@CIT0011]\]. Psychosocial disorders may result in disturbances in the modulation of the brain-gut axis, which may lead to FD symptoms \[[@CIT0012], [@CIT0013]\]. Psychosocial disorders can disturb patient\'s lives and make FD symptoms become worse, specially among FD overlap patients as well \[[@CIT0014]\]. There are many factors that have an impact on anxiety and depression \[[@CIT0015]\]. Finding anxiety and depression and their impact factors among FD patients \[[@CIT0016]--[@CIT0019]\].

Aim {#S0002}
===

This study is aimed at examining the prevalence of anxiety and depression among FD patients, and to identify social factors on anxiety and depression among FD patients.

Material and methods {#S0003}
====================

The study was approved by the Institutional Ethical Committee of the 303^rd^ Hospital in PLA China. Informed consent was obtained from all participants before commencement of the study.

Patient selection {#S20004}
-----------------

A total of 907 patients with FD, who fulfilled the Rome III criteria, were enrolled. There were 549 male and 358 female patients, aged 18--82 years, mean 39.80 ±12.50 years. These were outpatients and inpatients who visited the department of gastroenterology in the 303^rd^ Hospital in PLA China from July 2012 to December 2013.

All patients underwent endoscopic examination, fulfilled the Rome III criteria, and were diagnosed with FD. According to the results of electrocardiogram, abdominal ultrasound, X-ray, blood test, all patients were ruled out for other diseases.

Data collection {#S20005}
---------------

### Self-rating depression scale and self-rating anxiety scale

All patients were administered a validated Chinese version of Zung\'s self-rating depression scale (Self-Rating Scale, SDS) and self-rating anxiety scale (SAS) to identify patients' anxiety-depression status \[[@CIT0020]\]. Specialized doctors used unified language to explain the scales to make the patients evaluate scales independently and without external factors of interference; for lower educational degree patients who could not evaluate scales independently, specialised doctors used reading scale items independently without suggestive language, and allowed patients to choose. Doctors calculated SAS and SDS standard scores, respectively. SAS and SDS standard scores Y = int (1.25 X). SDS standard score above 53 points was identified as depression, 53--62 points were catagorised as mild depression, 63--72 points were catagorised as moderate depression, higher than 72 points were catagorised as severe depression. SAS standard score above 50 points can be catagorised as anxiety, 50--59 points were catagorised as mild anxiety, 60--69 points were catagorised as moderate anxiety, and more than 70 points were identified as severe anxiety \[[@CIT0021], [@CIT0022]\].

### Investigation of social factors

All patients were investigated regarding social factors of anxiety-depression, including gender, age, occupation (students, special occupations such as soldier, mental worker, manual worker, jobless, and retirees), educational degree (educational level below junior high school and in junior high school, high-school degree, college degree, master\'s degree and above), health condition, and family history \[[@CIT0004]\].

Statistical analysis {#S20008}
--------------------

All statistical analyses were assessed using SPSS for Windows, version 17.0. Continuous variables such as SDS and SAS scores are presented as mean ± standard deviation (SD). Categorical variables such as gender, age, occupation, educational degree, family history, and living condition were expressed as proportions and percentages. Comparison of continuous variables was made using the *t* test. Comparison of categorical variables was made using ANOVA and χ^2^ test. A two-sided *p* value \< 0.05 was regarded as statistically significant.

Results {#S0009}
=======

Prevalence on anxiety and depression among function dyspepsia patients {#S20010}
----------------------------------------------------------------------

There were 516 (56.89%) FD patients within anxiety and depression status, 73 (14.15%) patients with depression status, 90 (17.44%) patients within anxiety status, 353 (68.41%) patients suffered from both anxiety and depression; 272 (63.85%) patients had mild depression, 129 (30.28%) patients had moderate depression, 25 (15.87%) patients were in severe depression; 325 (73.37%) patients had mild anxiety, 100 (22.57%) patients had moderate anxiety, and 18 (4.06%) patients had severe anxiety. Depression mean scores were 51.57 ±8.22, and anxiety mean scores were 51.04 ±7.53, among FD patients. In a comparison of SAS Chinese Normal People Norm Score (*n* = 1158, norm score 29.78 ±0.46), mean anxiety scores were higher among the patients with FD (*t* = 1.965, *p* \< 0.05) ([Figure 1](#F0001){ref-type="fig"}).
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Gender among function dyspepsia patients with anxiety-depression {#S20011}
----------------------------------------------------------------

A total of 907 individuals of the FD participated in this study, 549 (60.53%) were male and 358 (39.47%) were female. Five hundred and sixteen (56.89%) FD patients were within anxiety-depression status, 287 (52.28%) were male, and 230 were (64.25%) female (64.25% vs. 52.28%, χ^2^ = 262.54, *p* \< 0.01).

Female FD patients were much more likely to suffer from anxiety and depression than were males.

Age among function dyspepsia patients with anxiety-depression {#S20012}
-------------------------------------------------------------

From a total of 907 patients with FD, 219 (24.15%) patients were aged 18--29 years, 253 (27.89%) patients were aged 30--39 years, 241 (26.57%) patients were aged 40--49 years, 129 (14.22%) patients were aged 50--59 years, and 65 (7.17%) patients were aged above 60 years old. For FD patients with anxiety and depression, 123 (56.16%) were aged 18--29 years, 137 (54.15%) were aged 30--39 years, 132 (54.77%) were aged 40--49 years, 80 (62.02%) were aged 50--59 years, and 45 (69.23%) were aged above 60 years.

The aged FD patients were much more likely to suffer from anxiety and depression than the young patients (χ^2^ = 18.14, *p* \< 0.01) ([Figure 2](#F0002){ref-type="fig"}).
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Occupation among function dyspepsia patients with anxiety and depression {#S20013}
------------------------------------------------------------------------

From a total of 907 patients with FD, 417 (45.98%) were manual workers, including factory employees farmers, drivers, and so on. One hundred and ninety-one (21.06%) were jobless, 140 (15.44%) were mental workers, including teachers, businessmen, doctors, office workers, and so on. Ninety-eight (10.80%) were soldiers, 43 (4.74%) were retirees, and 18 (1.98%) were students. For FD patients with anxiety-depression, 29 (67.44%) were retirees, 264 (63.31%) were manual workers, 54 (55.10%) were soldiers, 61 (43.57%) were mental workers, and (38.89%) were students.

The FD patients who were retired, out of work, or had low-wage jobs, such as manual workers or unemployed, or in high-stress occupations such as soldiers, were more likely to suffer from anxiety-depression (χ^2^ = 716.53, *p* \< 0.01) ([Figure 3](#F0003){ref-type="fig"}).
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Education level among function dyspepsia patients with anxiety-depression {#S20014}
-------------------------------------------------------------------------

From a total of 907 patients with FD, 433 (47.74%) patients had educational level below junior high school and on junior high school degree, 258 (28.45%) had a high school degree, 207 (22.82%) had a college degree, and 9 (0.99%) had a master\'s degree or above. Within anxiety-depression patients, 278 (64.20%) were below junior high school and on junior high school degree level, 148 (57.36%) were at high school degree level, 87 (42.03%) had a college degree, and 4 (44.44%) had a master\'s degree and above.

Lower education degree can increase the risk for FD patients suffering from anxiety-depression (χ^2^ = 27.21, *p* \< 0.05) ([Figure 4](#F0004){ref-type="fig"}).
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Health care condition among function dyspepsia patients within anxiety-depression {#S20015}
---------------------------------------------------------------------------------

From a total of 907 patients with FD, 525 (57.88%) had poor health care level, and 382 (42.12%) patients' health care condition was good. For FD patients with anxiety-depression, 320 (61.90%) had poor health care condition, and 197 (38.10%) had good health care condition.

Poor health care condition can increase the risk for FD patients with anxiety-depression (61.90% vs. 38.10%, χ^2^ = 7.94, *p* \< 0.01).

Family history among function dyspepsia patients with anxiety-depression {#S20016}
------------------------------------------------------------------------

From a total of 907 patients with FD, 738 (81.37%) had no correlative family history, and 169 (18.63%) had correlative family history. Among anxiety-depression patients, 412 (79.69%) had no correlative family history, and 105 (20.31%) had correlative family history.

However, there is no statistically significant impact of family history on the FD patients regarding their suffering from anxiety-depression or not (79.69% vs. 20.31%, χ^2^ = 2.23, *p* \> 0.05).

Discussion {#S0017}
==========

The results of present study confirmed that anxiety and depression of the patients suffered from mild anxiety and depression, which was also found in previous research \[[@CIT0023]\]. The present study found that all FD patients had significantly higher mean scores for anxiety and depression than Chinese Normal People Norm Score, and the prevalence of anxiety and depression were also higher among FD patients. The prevalence of anxiety and depression is reflective of FD patients who were more likely to consult for their digestive symptoms. Anxiety is possibly one of the important reasons for FD patients to ask for medical consultation. Studies of Chinese and Western patients draw similar conclusions \[[@CIT0024], [@CIT0025]\].

The present study showed that gender and age had an effect on the FD patients with anxiety and depression. Female and aged FD patients had a significantly higher prevalence of anxiety and depression than FD patients without anxiety and depression. The latest report confirmed that the prevalence in females, specially among postmenopausal women with FD, is higher than in men \[[@CIT0026], [@CIT0027]\]. The older FD patients would take excessive care of their own state of health, and FD symptoms would easily to make them suffer from anxiety and depression \[[@CIT0028]\].

This study supported the theory that socioeconomic status has a significant impact on anxiety and depression in FD patients. The present study showed that patients with lower socioeconomic status such as low-wage workers or jobless, lower educational degree, poor health care condition, and work in high-stress occupations such as soldiers and mental workers, had a significantly higher prevalence of anxiety and depression than other FD patients. A previous report pointed out that chronic social stressors were highly prevalent in FD patients with anxiety and depression \[[@CIT0029], [@CIT0030]\]. The latest studies show that major socioeconomic and healthcare conditions are highly prevalent for FD, and chronic stress was one of the prominent features of FD \[[@CIT0031], [@CIT0032]\]. Patients who had lower socioeconomic status or worked in high-stress occupations suffer from much more stress, and poor health care condition did not ensure that FD patients who had lower socioeconomic status consulted a doctor when necessary.

In contrast, in this study we found that there was no relationship between correlative family history and FD patients with anxiety and depression. A survey among Thai schoolchildren found that there was no significant difference in family history and dyspepsia morbidity \[[@CIT0033]\].

A program of psychological support, including behavioural activation, psychological education, relaxation training, interpersonal training, and so on, among FD patients with anxiety and depression would improve FD patients' psychological disorders. A previous meta-analysis showed that behavioural activation was an effective treatment for patients with depression \[[@CIT0034]\]. A prospective randomised trial found that psychoeducational information by video could help reduce anxiety in patients \[[@CIT0035]\].

Several limitations of the study should be highlighted. As this study was hospital-based, the findings are not generalisable to all FD patients who are unable to consult a doctor. Patients all came from Asia and so are not be generalisable to the FD patients in other countries.

Conclusions {#S0018}
===========

This study has confirmed that FD patients have higher rates of anxiety and depression, and most patients have suffered from both mild anxiety and mild depression. Gender, age, and socioeconomic status such as occupation, education degree, and health care condition, have significant effects on anxiety and depression status. Female gender, advanced age, high-stress occupations, lower educational degree, and poor health care conditions all are risk factors. Family history has no relationship with anxiety and depression among FD patients.

We should like to thank the staff of the Department of Gastroenterology in the 303^rd^ Hospital PLA China for their assistance in this study.

Annex {#S0019}
=====

**Annex 1. Self-rating depression scale (SDS)**

For each item below, please check the column which best describes how often you felt or behaved this way **during the past several days**. All columns could divide into "a little of the time", "some of the time", "a good part of the time", "most of the time".I feel down hearted and blue.Morning is when I feel the best.I have crying spells or feel like it.I have trouble sleeping at night.I eat as much as I used to.I still enjoy sex.I notice that I am losing weight.I have trouble with constipation.My heart beats faster than usual.I get tired for no reason.My mind is as clear as it used to be.I find it easy to do the things I used to.I am restless and can\'t keep still.I feel hopeful about the future.I am more irritable than usual.I find it easy to make decisions.I feel that I am useful and needed.My life is pretty full.I feel that others would be better off if I were dead.I still enjoy the things I used to do.

**Annex 2. Self-rating anxiety scale (SAS)**

For each item below, please check the column which best describes how often you felt or behaved this way **during the past several days**. All columns could divide into "a little of the time", "some of the time", "good part of the time", "most of the time".I feel more nervous and anxious than usual.I feel afraid for no reason at all.I get upset easily or feel panicky.I feel like I\'m falling apart and going to pieces.I feel that everything is all right and nothing bad will happen.My arms and legs shake and tremble.I am bothered by headaches, neck and back pain.I feel weak and get tired easily.I feel calm and can sit still easily.I can feel my heart beating fast.I am bothered by dizzy spells.I have fainting spells or feel like it.I can breathe in and out easily.I get numbness and tingling in my fingers and toes.I am bothered by stomach aches or indigestion.I have to empty my bladder often.My hands are usually dry and warm.My face gets hot and blushes.I fall asleep easily and get a good night\'s rest.I have nightmares.
